General information
Reactions were monitored by analytical thin-layer chromatography (TLC) using ultraviolet light, phosphomolybdic acid or KMnO 4 for visualization. Purification of products was accomplished by flash chromatography on silica gel (200-300 mesh) and the purified compounds show a single spot by analytical TLC.
1 H NMR and 13 C NMR spectra were recorded at 400 and 100 MHz respectively using CDCl 3 as the solvent with TMS as an internal standard. Chemical shifts δ and coupling constants J are given in ppm (parts per million) and Hz (Hertz) respectively.
High-resolution mass spectra (HRMS) were performed on an ITCI-Orbitrap Elite spectrometer.
Melting points were measured on a micro melting apparatus and uncorrected.
General procedures for the synthesis of starting materials: 1a-1k 1 To a stirred solution of KOH (0.56g, 0.01 mol) in EtOH (25 mL, 95%) was added aldehyde A (0.01 mol), the mixture was cooled to 0 ˚C and aldehyde B (0.02 mol) was added slowly so that the reaction temperature did not exceed 10 ˚C. After being stirred for 6 h, the reaction was quenched by addition of HCl (25 mL, 3 M, aq.) and extraction with Et 2 O (3×20 mL). The organic layer was dried over MgSO 4 and concentrated to give the crude product as a color residue. The crude product was purified by column chromatography on silica gel (petroleum ether/EtOAc = 9/1) to afford substituted cinnamyl aldehydes (1a-1k).
Synthesis of starting material: 1l
2,3
Step 1: To a stirred solution of anyhydrous ethanol (20 mL) at 20 ˚C was added sodium (0.46 g, 20.4 mmol, 1.2 equiv).The mixture was stirred at 30 ˚C until the metal dissolved. To the solution was then added triethyl 2-phosphonopropionate (4.45 g, 18.7 mmol, 1.1 equiv). The solution was stirred at 25 ˚C for 10 min and acetophenone (2 g, 17 mmol, 1 equiv) was added subsequently. The colorless solution was stirred at reflux for 24 h. The solution was cooled to 25 ˚C and the solvent was removed. The residue was diluted with water (20 mL) and extracted with EtOAc (2×25 mL).
The combined organic layers were dried (MgSO4), filtered, concentrated and purified by flash s2 column chromatography (petroleum ether /EtOAc = 95/5) to afford (Z)-and (E)-isomer (major product), separately.
Step 2: To ethyl (2E)-3-phenylbut-2-enoate (2.8g, 14 mmol) diluted with THF (40 mL) and cooled to 0 ˚C was added LiAlH 4 (1 M in THF; 23 mL, 23 mmol) and the reaction was stirred at RT for 2 h. Excess LiAlH 4 was quenched with water at 0 ˚C; the product was extracted with Et 2 O (3×30 mL) and dried with MgSO 4 . After removal of the solvent under reduced pressure, the residue was diluted with CH 2 Cl 2 and Dess-Martin periodinane (7.1 g, 16.8 mmol) was added. After stirring at RT for 0.5 h, the solvent was removed; the residue was extracted with pentane (5×30 mL) and filtered through Celite. After evaporation of the solvent, the obtained product was purified by column chromatography on silica gel (petroleum ether/EtOAc = 25:1) to afford 2.0 g (89% yield) of aldehydes 1l.
Synthesis of starting materials: 1m 4 To a stirred solution of benzophenone (3.60 g, 0.02 mol) and TiCl 4 (2.2 mL of 1:1 solution of TiCl 4 /CH 2 Cl 2 , 0.08 mol) in anhydrous DCM (30 mL) under argon at 0 ˚C was added Et 3 N (8.10 g, 0.08 mol) slowly and stirred for 0.5 h at 0 ˚C. After being further stirred at 25 ˚C for 8 h, the reaction was quenched by addition of saturated aqueous NH 4 Cl solution (20 mL) and stirred at rt for 0.5 h. The organic layer was separated, and the aqueous layer was extracted with CH 2 Cl 2 (2×25 mL). The combined organic was washed with brine (10 mL) and dried over MgSO 4 , filtered and concentrated. The crude product was purified by column chromatography on silica gel (petroleum ether /EtOAc = 10/1) to afford the corresponding product 1m.
General procedure for PPA-promoted cyclization reaction
To a stirred solution of aldehyde 1 (0.20 mmol) in toluene (2 mL) was added 4-methylbenzenesulfonamide (0.24 mmol) and PPA (20 mol %). The resulting mixture was stirred at 40-80 ºC. After the aldehyde was completely consumed (monitored by TLC), the reaction was quenched by addition of saturated NaHCO 3 (3 mL) and then extracted with ethyl acetate (3×5 mL).
The combined organic layer was washed with brine, dried over Mg 2 SO 4 and filtered. The solvent was removed in vacuo, and the residue was purified by column chromatography on silica gel (petroleum ether/EtOAc =10/1) to afford the corresponding product 3. General procedure for transformation of 3a and 3l into corresponding indanone 5a and 5l 7 To a solution of SmI 2 (0.13 M, 2.1 mmol) in THF was added 3a (0.52 mmol) followed by water (15.6 mmol) and pyrrolidine (10.4 mmol) under an argon atmosphere. The reaction mixture immediately turned white upon addition of amine. After the mixture was stirred for 0.5 h at room temperature, the resulting mixture was diluted with EtOAc (6 mL) and treated with dilute hydrochloric acid (4 mL, 0.5 M). The aqueous phase was extracted with two portions of EtOAc.
The combined organic was washed with brine and dried over Na 2 SO 4 , filtered and concentrated.
The crude product was purified by column chromatography on silica gel (petroleum ether /EtOAc = 20/1) to afford the corresponding products 5a (91%), and 5l (88%). 
4-methyl-N-(2-methyl-3H-cyclopenta[a]naphthalen-3-yl)benzenesulfonamide (3g)
:
4-methyl-N-(2-methyl-1H-cyclopenta[a]naphthalen-1-yl)benzenesulfonamide (3h)
N-(6-ethyl-2-methyl-1H-inden-1-yl)-4-methylbenzenesulfonamide

